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Abstract

This paper analyses the impact of public pension expenditures and pension funds’ assets as well as
their benefits on economic volatility. To do so, we use panel data for 35 OECD countries for the period
1980-2018 and apply a set of state-of-the-art econometric estimators. Our results show weak evidence
of a negative impact of public pension expenditures as well as weak evidence of a positive impact of
pension funds’ benefits on volatility. Results were, however, found not to be very robust. In contrast,
pension funds’ assets do not show any evidence of being associated with economic volatility.
Unsystematic fiscal policy, banking crises and political (in)stability, however, are revealed to be
somewhat more robust determinants of economic volatility.
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1. Introduction

The debate about the choice of an appropriate pension system has been a faithful companion of many
generations, ageing together with the societies of the western world. It has led to an economics of
pensions (Barr and Diamond, 2006) which deals with a host of issues related to pension systems in
general, such as the objectives of pension systems. From an individual point of view, pensions are a
mechanism for consumption smoothing, and a means of insurance (e.g. see Lannoo et al., 2014).
However, due to a number of market failures, voluntary pension arrangements are not sufficient and the
public has a reason to act. Additional public objectives in this respect are poverty relief and
redistribution. Pension systems are either organised as pay-as-you-go (PAYG, where pensions are paid
out of current income), fully-funded (pensions are paid out of a fund built over years from members’
contributions) or partially-funded pensions. The relation between contributions and benefits is a separate
question. There are defined-contribution (DC) schemes with funded individual accounts and with varying
real rates of return to pension assets. In the DC framework, one can choose between different pay-out
profiles, such as lifelong annuities, a one-time capital pay-out at retirement or a pay-out in instalments
over a fixed period (e.g. ten years). There are also defined-benefit (DB) schemes where a worker’s
pension is based on his wage history and represents a lifelong income stream where benefits do not
necessarily have a direct link with the amount contributed. Public earnings-related pension schemes are
basically of a DB nature and are PAYG financed.

Private pension schemes can incorporate a DC and/or a DB plan. For example, the Netherlands and the
United Kingdom had traditionally private DB schemes. However, the majority of private companies have
stopped new enrolments into DB schemes. Instead, there has been a reorientation towards private DC
schemes (see Lannoo et al., 2014). In Europe, private DC schemes play a major role in Denmark,
Estonia, Poland, Slovakia and Sweden. Austria is an example of a very pronounced public DB scheme.
Other countries have co-existing important private and public systems, such as Belgium for instance.
Moreover, recently, so-called notional defined contribution (NDC) schemes have evolved (see e.g.
Marin, 2013) which are similar to DC systems but are not fully funded and may be entirely PAYG. NDC
schemes have been implemented, e.g. in Sweden, combined with a mandatory funded DC pension plan.

In addition to the consumption smoothing and insurance function for individuals, pension systems
determine several macroeconomic outcomes. Most importantly, a pension system has redistributional
effects and determines labour supply and financial market development (Barr and Diamond, 2007).

Countries have adopted different combinations of pension scheme elements, and therefore, the extent to
which pension systems determine macroeconomic outcomes is likely to vary significantly. Aimost all
OECD countries have altered their pension systems in the last decades and demographic challenges
and fiscal sustainability issues will continue to drive pension system reforms.

In recent years, two major trends in pension reforms can be observed across most OECD countries.
Frist, a shift away from DB towards DC schemes and second, a focus on a multi-pillar architecture and
hence an increased role for private pension funds and less dominance of PAYG public pensions
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(Ebbinghaus, 2014). To inform policy makers on potential unintended negative externalities, it is crucial
to analyse the risks that are linked to DC private pension schemes.

For less developed countries, the creation of private pension schemes has often been considered as an
effective tool to create a domestic institutional investor base and deepen financial markets. This in turn
could relax borrowing constraints and remove other financial frictions, and therefore, channel savings
more efficiently towards productive investments. At the same time, financial development can lead to
more risk-taking by entrepreneurs and banks, facilitate over-leverage and increase dependency on
speculative international investors who can rapidly withdraw capital during financial turmoil (Singh,
1996).

For developed economies, private pension funds contribute much less to further financial deepening.
However, pension funds tend to be buy-and-hold investors and can therefore be an additional source of
long-term investment funding (Della Croce, 2011). Whether pension funds can improve the efficiency of
resource allocation, depends on many factors indeed such as the level of financial market development,
investment strategies and managing costs (Barr and Diamond, 2006).

Large institutional investors such as pension funds can also be a potential source of financial risk. A
stress test conducted by the European Insurance and Occupation Pensions Authority (EIOPA)
concluded that some individual pension funds are vulnerable to financial market shocks but that financial
distress of pension funds is unlikely to impair the overall functioning of the financial system. However,
Beetsma and Vos (2016) highlighted that imposing similar risk-based solvency requirements on all
financial players may align the behaviour of financial market actors and amplify large financial shocks.

While pension schemes generally promote consumption smoothing due to compulsory saving schemes,
the private pension schemes could potentially amplify macroeconomic fluctuations. The recent financial
crisis has reignited the debate on how to reduce the risk of economic volatility which can curb long-term
growth prospects and exacerbate inequality (Laursen and Mahajan, 2005; Ramey and Ramey, 1995).

While the link between volatility and trade openness and financial integration has received considerable
attention, there is no research that we know of that studies the link between different pension schemes
and macroeconomic fluctuations. Therefore, this research aims at filling this gap. In this study, we
estimate the impact of public and private pension schemes on volatility in GDP, consumption and
investment using a panel of 35 OECD countries between 1980 and 2018.

The rest of the paper is organised as follows: Section 2 summarises existing literature on the
macroeconomic link between pension schemes and macroeconomic variables and the causes and
consequences of macroeconomic fluctuations. Section 3 describes the underlying data and our empirical
research strategy. Results are presented in Section 4 and Section 5 concludes.
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2.Literature review

It is for obvious reasons that the financial industry is advocating the adoption of private funded DC
pension schemes instead of traditional public PAYG pension systems, often using angled indices of
pension sustainability and one-sided arguments in support of their claims (see e.g. Allianz, 2014;
Mercer, 2014; Brauninger, 2010). However, it was a seminal study of the World Bank (1994) that started
a global discussion on the privatisation and marketisation of pension systems. The World Bank
approach to pension reform was a shift to a multi-pillar system (Holzmann, 1998). Some of the main
arguments for a move towards funded pension schemes were the allegedly unsuccessful reforms of
unfunded pension schemes in the light of population ageing and the associated labour market
distortions of PAYG systems as well as the hope that decentralised funded pension plans would
contribute to economic growth via higher saving rates or at least to a more efficient use of existing
capital. It is argued that a shift to a funded system causes high transition costs but that would be
compensated for by even higher long-term benefits due to high rates of return of funded assets, while
fluctuations in asset prices are seen as a minor problem (Feldstein, 1997).

It is also acknowledged that funded schemes do not transfer the pension burden over time, as opposed
to frequent thinking, but that apart from stimulating savings and investment they secure pension
liabilities and solve the distributional problem of the national output between the retired and the non-
retired (Kuné, 2001). Moreover, while public systems should provide a basic pension for low earners,
higher income earners’ pension portfolios should favour riskier investments, which in turn foster
innovation and growth (Boeri et al., 2006). In this context, pension fund assets may favour more efficient
and innovative investment opportunities (see e.g. Davis, 1998) or may boost economic growth through
improved corporate performance (see e.g. Coronado et al., 2003). Furthermore, pension funds may also
dampen stock market volatility (see e.g. Thomas et al., 2014 and Bohl et al., 2009). Thomas et al. (2014)
found evidence for a significant reduction in volatility of stocks due to investments in shares by pension
funds by analysing panel data for 34 OECD countries. On the other hand, Shiller (2015) argued that one
of the reasons for the build-up of e.g. the Millennium Bubble in the US (1982-2000) was the shift from
DB plans to DC plans, with a stronger reliance on investment in stocks.

Interestingly, the World Bank pension reform approach came under harsh criticism from within the World
Bank itself. In direct reference to the World Bank (1994) study, Orszag and Stiglitz (1999) exposed ten
myths about social security systems. These comprise the macroeconomic myths that individual accounts
raise national saving; rates of return are higher under individual accounts; declining rates of return on
pay-as-you-go systems reflect fundamental problems; and that investment of public trust funds in
equities has no macroeconomic effects. The micro-economic myths include that labour market
incentives are better under individual accounts; defined benefit plans necessarily provide more of an
incentive to retire early; and that competition ensures low administrative costs under individual accounts.
Among the political economy myths are the assumptions that corrupt and inefficient governments
provide a rationale for individual accounts; bailout politics are worse under public defined benefit plans;
and that investment of public trust funds is always squandered and mismanaged.
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Supporters of the PAYG system stress that apart from demographic trends, unemployment and female
labour force participation trends are equally important to unfunded state pension schemes.
Improvements in the latter two might be sufficient to rescue existing state schemes (Boldrin et al., 1999).
Moreover, even in a neoclassical overlapping generations’ model, it can be shown that the PAYG
system might have a positive effect on capital in reducing the displacement of ‘productive savings’ in
capital by ‘non-productive savings’ in financial sector equity. This effect might be stronger than the well-
known negative crowding-out effect in displacing aggregate savings (Roberts, 2003). Apart from physical
capital, PAYG systems might also have positive effects on human capital. For a small open economy,
where public education funding is determined by popular vote, it can be shown that the PAYG system
allows future retirees to partially internalise positive externalities of public education due to the positive
effect of higher future labour productivity on their pension benefits (Kaganovich and Meier, 2012).
Furthermore, in matured economies with a large services sector, it might be detrimental to reduce the
PAYG pension scheme as the elderly consume more labour-intensive services making them vulnerable
to rising costs of services due to higher wages. This can be caused by increased capital accumulation in
which case a fully funded pension system would indeed increase savings (van Groezen et al., 2007).

Another strand of literature stresses the lessons of the global financial crisis for the design of national
pension systems. Wide fluctuations in asset returns can be problematic for DC pension systems
(Burtless, 2010). In general, the vulnerability to financial market crises should be more prominent in
countries with predominant market-based coordination mechanisms (Wil3, 2011). Hence, there might be
a higher vulnerability to financial market crises in liberal market economies with high equity exposure
(WiR, 2015). It is suggested that pension funds, the social partners and the state need to adapt
investment strategies and strengthen supervisory mechanisms (Ebbinghaus and Wif3, 2011).

Equity investment in transition economies is even more volatile than in the saturated western economies
and the private sector may not provide enough investment projects to efficiently absorb mandated
pension savings. Hence, the PAYG system might be the only viable system to perform well in terms of
risk and volatility of returns in the transition economies (Festic and Mencinger, 2009). Another option for
these countries, which also have generally strong business cycles with substantial fluctuations in
production and unemployment, is to manage the pension systems more actively by making the
contributions to the compulsory funded pension depend on the cyclical stance of the economy and by
letting individuals withdraw accumulated funds during severe cyclical downturns. This in turn might help
to stabilise the business cycle and enhance fiscal resilience (Staehr, 2011). In this respect, it was further
argued by Staehr (2011) that the linkages between funded pension systems and the presence of
business cycle fluctuations have been largely ignored in the academic and policy oriented literature so
far, in spite of its likely consequences as regards economic welfare.

Direct impacts of pension systems on economic growth have been mostly inconclusive up to now. In a
panel generalised least squares (GLS) setting for 17 OECD countries over five-year period averages
between 1981 and 2000, Davis (2004) found no statistically significant effect of pension fund assets in
percent of GDP on GDP growth. Accordingly, Hu (2005) found an insignificant result regarding the
effects of the share of pension fund assets in GDP on GDP growth for a panel of 29 OECD and
emerging market economies (EMEs) over five-year period averages between 1981 and 2000. However,
for the sub-sample of OECD economies, the coefficient was negative and for the EMEs it was positive.
Including countries without pension fund assets into the growth regression yielded an overall significant
and negative coefficient. In a joint article, Davis and Hu (2008) used a Cobb-Douglas production function
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explaining GDP per capita by pension fund assets in GDP as well as capital stock per capita as the sole
control variable for 37 countries and an average of about 15 years for the period up to 2003. Using a
dynamic ordinary least squares (DOLS) as well as a dynamic heterogeneous model estimator in various
specifications always yielded positive and significant coefficients of the pension fund assets variable for
the EMEs and for the OECD countries and the full sample in most cases too.

As opposed to Davis and Hu (2008), Zandberg and Spierdijk (2013) employed a much broader definition
of pension fund assets for 54 countries during the period 2001 to 2010. Employing a bias-corrected least
square dummy variable (LSDV) estimator with bootstrap standard errors, they found an insignificant
coefficient of total pension fund assets to GDP growth in various specifications in a GDP per capita
growth regression, also controlling for the rate of return of the pension fund assets. Finally, Cavallini et
al. (2013) tried to re-estimate the Davis and Hu (2008) setting using the total pension fund assets
definition of Zandberg and Spierdijk (2013) together with the more sophisticated Common Correlated
Effects Mean Group (CCEMG) and Common Correlated Effects Pooled (CCEP) estimators (accounting
for a multifactor error structure) for 12 OECD countries over the period 2001-2010. They found no
evidence of a long-term relationship between pension fund assets and economic growth.

In an effort to mitigate the reverse causality issue Bijlsma, Bonekamp, van Ewijk and Haaijen (2018)
analysed the the growth-pension system nexus at the industry level. They tested the hypothesis that a
deepening of capital markets triggered by an expansion of pension assets reduces companies’ external
finance dependency for 34 OECD countries for the period 2001-2010. Employing a two-step system
GMM estimator, they found a significant positive impact of pension assets on industry growth which was
particularly strong for industries with high external dependence.

Focusing on business cycle volatility, a strand of the literature addresses the relationship between
economic volatility and the age distribution within a society (for a theoretical model, see Lugauer, 2012).
Lugauer and Redmond (2012) used standard panel methods and found a significant effect of the age
distribution on the magnitude of the GDP business cycle fluctuations. An increase in the middle-aged
(30-59 years of age) share of the working-age population was correlated with a decrease in the output
volatility. This confirms the results of Jaimovich and Siu (2010) who provided evidence that the age
composition of the labour force accounts for a part of the variation in the business cycle volatility.
However, a recent article by Everaert and Vierke (2016) questioned the robustness of these results in a
replication of the above-mentioned studies.

Thus, given the inconclusiveness of the empirical literature on the economic growth nexus of funded
pension systems and given that there is a lack of literature on the analysis of pension systems and the
fluctuation of GDP growth (Staehr, 2011), we focus on explaining economic volatility using pension
expenditures and pension funds’ assets. As far as we know this has not been empirically analysed
before. Moreover, the recent crisis induced changes in several countries’ pension systems (Egert, 2012)
and the financial crisis related problem of wide fluctuations in asset returns of private pension systems
(Burtless, 2010) make research on the present topic highly relevant for policy makers.
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3.Methodology & Data

Based on the lack of research in this field, we derive the following research hypotheses:
Hypothesis 1:

“Public pension benefit pay-outs have the ability to smoothen GDP growth volatility as well as the
volatility of private household consumption expenditure and gross fixed capital formation growth.’

Hypothesis 2:

‘(Private) pension funds’ disbursements reinforce GDP growth volatility as well as the volatility of private
household consumption expenditure and gross fixed capital formation growth.’

To test these hypotheses, we follow the state-of-the-art in estimating macroeconomic volatility in our
empirical strategy. Specifically, we follow the approach of Dabla-Norris and Srivisal (2013) and rely on a
(dynamic) panel regression framework. In doing so, we split the panel data into five-year periods and
estimate a specification in the following form:

Vit = aVit—1 + YPB + 6PFjc + BXe + ue + b + €, (1

where V denotes the logarithm of the macroeconomic volatility at time t for country i; P;; is the measure
of public pension benefit payments, while PF;; indicates either the pension funds’ assets or benefits paid
out by pension funds; X;; is a set of control variables; u; is the time-fixed effect; ; is the country-fixed
effect; and g;; is the remaining error term.

Similar to Denizer et al. (2002), macroeconomic volatility refers to both overall macroeconomic volatility
(volatility in real per capita output growth) and sectoral volatility (volatility of real per capita final and
private consumption and total investment growth). We measure volatility as the standard deviation of the
quarterly growth rate of the relevant variable within the five-year period.

The explanatory variable P;; is the variable of main interest with respect to Hypothesis 1 and represents
the public pension expenditures in % of GDP. Here, we concentrate on the sum of cash benefits of old
age pension programmes. The variable is used for the initial year of each five-year period to account for
possible endogeneity. The main assumption is that public pension benefits are predominantly based on
pay-as-you-go and defined benefit pension schemes. According to our research Hypothesis 1, we
expect that public pension expenditures are negatively correlated with macroeconomic volatility.

Further covariates are introduced in the vector X;;. In order to control for economic size, we include the
logarithm of the beginning-of-period GDP per capita. Dabla-Norris and Srivisal (2013) argued that

smaller economies may specialise in particular industries, which can be linked to higher volatility. Since
the pension system might be correlated with other characteristics of the public sector, we also include a
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control variable that captures the general features of the social safety net of an economy (i.e. other
public social expenditures). A pronounced social safety net may influence the business cycle via
automatic stabilisers resulting in lower volatility. For this variable, we also use the initial value. We add
the average trade (exports and imports) in % of GDP to take trade openness into account. We expect to
find a higher volatility for economies that are more exposed to trade. Moreover, we include the average
growth rate of the respective underlying dependent variable to control for the overall growth path; and
the average net government balance in % of GDP to proxy a public budget constraint. The average old-
age-dependency ratio controls for demographic factors. We further include an index of political regime
(Polity index) to account for the quality of institutions. In this respect, we hypothesise to find a negative
effect on volatility. Dabla-Norris and Srivisal (2013) and Kpodar et al. (2019) found volatility-dampening
effects for the corresponding indicator.

Following Rumler and Scharler (2011) as well as Dabla-Norris and Srivisal (2013), we incorporate two
additional variables that capture real external shocks. First, we consider a banking crisis dummy derived
from Laeven and Valencia (2012) to capture financial crises. Second, we introduce the logarithm of the
standard deviation of total government expenditures in % of GDP. Rumler and Scharler (2011) referred
to Fatas and Mihov (2003) and included this variable to control for unsystematic fiscal policy.

Finally, we add the share of pension assets (in its broader definition which includes for example, apart
from pension fund assets, pension insurance contracts, book reserves on balance sheets of sponsoring
companies, banks’ managed funds, investment companies’ managed funds) in % of GDP, as indicated
by PFj; in (1), in the initial year of each five-year period. Pension funds are broadly seen as important
sources of long-term, domestic capital (see Pedraza et al., 2017). To take the effects on economic
growth and eventually growth volatility into account, we add pension fund assets to our set of
explanatory variables. Moreover, we use pension fund assets as a proxy for the design of the pension
system. Pension funds are strongly related to defined-contribution (DC) schemes and even more
importantly to private pension schemes in particular. Besides the funds’ assets, we also introduce
benefits! paid by pension funds in % of GDP into PF;;. These benefits have their sources in
occupational pension plans as well as personal pension plans. As addressing private pension plans
alone is not possible due to limited data availability, we rely on this broader definition of benefits from
funded pension plans. Contrary to public pension benefits, we hypothesise that a positive effect on
volatility for disbursements of pension funds will be found. The two variables related to pension funds
are of particular interest for testing Hypothesis 2. As data on pension funds’ assets and its
disbursements are only available from 1995 onwards, we can use these variables for a shorter time-
period only.

To estimate Specification 1, we apply three different econometric estimators. First, we estimate a non-
dynamic specification (without Vj;_1) in an ordinary least squares framework. As we apply five-year
periods, we face a sample with a small T. We therefore also employ a bias-corrected least squares
dummy variable estimator (LSDV) as introduced by Kiviet (1995) to estimate a dynamic specification.
For both estimators, we report heteroscedasticity-robust standard errors. In the long run it might also be
the case that macroeconomic volatility affects the design of the pension system, which eventually results
in reverse causality. A longer period of higher macroeconomic volatility can foster the desire to establish
or maintain a public pension system. As already discussed, we use quasi-lagged values for the variables

' The OECD also provides information on private pension expenditures. We however cannot use this information as data

availability is rather scarce.
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of main interest to mitigate the endogeneity issue. Beyond that, we further take endogeneity explicitly
into account and employ a two-step system GMM panel data estimator as a third estimator (Arellano and
Bond, 1991; Arellano and Bover, 1995; Blundell and Bond, 1998). Initially, the system GMM estimator
had been designed for situations with large N and small T panels. Even though we face a small N and a
small T, it is useful to apply this estimator for purposes of comparison. For the system GMM estimator,
we compute robust two-step standard errors as proposed by Windmeijer (2004).

To conduct our analysis, we draw on data from various sources. Most of the data used in our analysis
stem from the OECD.Stat databases and the IMF World Economic Outlook Database.

The OECD statistics provide quarterly national accounts data on the seasonally adjusted real GDP,
private final consumption expenditures as well as for gross fixed capital formation growth rates for the
period 1980-2018 (growth rate compared to previous quarter — seasonally adjusted). These data are
used to construct our macroeconomic volatility indicators?. Moreover, the OECD Social Expenditure
Database (SOCX) includes internationally comparable statistics on public pension expenditures and
other social expenditures. We further use data on real GDP per-capita, old-age-dependency ratio and
pension funds’ assets and its disbursements from the OECD database. Information on further covariates
is used from the IMF World Economic Outlook Database which includes government expenditures and
government balance and trade. In addition, Laeven and Valancia (2012) provide information on banking
crises over time. Finally, the Polity index is taken from the Polity IV Project.® We summarise all variables
used in this analysis and the corresponding sources in Table 7 in the Appendix. In addition, we report
the unconditional correlation between each of the variable pairs in Table 8.

Ultimately, given the data availability, we end with an unbalanced panel data set that consists of 35
OECD countries with up to eight observations per country (see Table 9 in the Appendix for an overview).

2 In our analysis we use five-year non-overlapping periods. The last period refers to the years 2015-2018.

3 http://www.systemicpeace.org/polityproject.html
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4.Results

As data on public pension expenditures are available from 1980 onwards, we start by focusing on the first
research hypothesis. To provide a first insight into the relationship between public pension expenditures and
the macroeconomic volatility, we take a look at the simple correlation between the two variables of interest.
Figure 1 shows that countries with higher public pension expenditures on average experience lower real GDP
growth volatility. Interestingly, the highly developed European countries Germany, Austria, Italy and France in
particular reveal high public pension expenditures and a low overall volatility.

Figure 1 / Public Pension Expenditures and Real GDP p.c. Growth Volatility — 1980-2015
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We further investigate the relationship with respect to sectoral volatility in Figure 2: (a) shows the partial
correlation with volatility in gross fixed capital formation growth while (b) illustrates the relationship with
volatility in private final consumption expenditures growth. As can be seen, we again find a negative
correlation for both volatility measures.
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Figure 2 / Public Pension Expenditures and Gross Fixed Capital Formation & Private Final
Consumption Expenditures Growth Volatility — 1980-2015

(a) Gross fixed capital formation growth volatility
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Accordingly, countries with higher public pension expenditures also tend to experience a lower sectoral
volatility. Similar to Figure 1, the four highly developed European countries (DEU, AUT, ITA, FRA) again
show both high public pension expenditures and a low volatility.

These simple bivariate correlations however ignore that there may be also other country-specific factors
which have an impact on both public pension expenditures and economic volatility. For instance, as
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already discussed, the general level of economic development appears to have an impact on both
variables. To take other factors into account too, we apply the econometric approach as discussed in
Section 3. We therefore turn now to the results of our econometric analysis.

Table 1 reports the first set of our results which refer to the overall macroeconomic volatility. Columns
(1) and (2) summarise the results of the simple panel regression using Least Squares Fixed Effects
estimations, while Columns (3) and (4) list the results of the dynamic panel regression using Bias-
Corrected LSDV. Dabla-Norris and Srivisal (2013) and Rumler and Scharler (2011) use time-fixed
effects in their specifications, whereas more recent studies, Kpodar and Imam (2016) and Kpodar et al.
(2019) did not account for time-fixed effects when analysing growth volatility. Even though we find that
most time dummies are not statistically significant, the F-test indicates that the time-fixed effects are
mutually significantly different from zero. We therefore estimate both of our specifications with and
without time-fixed effects.

Table 1 / Baseline Regression — Real GDP p.c. Growth Rate Volatility

Dependent variable: SD real GDP p.c. growth rate, log
Least Squares Fixed Effects Bias-Corrected LSDV
(O] 2 (3) “)
Lagged dependent variable - - 0.0692 0.222***
(-) (-) (0.081) (0.085)
Initial real GDP p.c. level, log -1.032*** -0.821 -1.226*** -0.726*
(0.241) (0.688) (0.337) (0.393)
Initial public pension exp., in % of GDP -0.0628*** -0.0205 -0.0782* -0.00312
(0.022) (0.0250) (0.042) (0.038)
Old-age-dependency ratio -0.00372 0.0188* 0.0053 0.0117
(0.012) (0.010) (0.011) (0.010)
Real GDP p.c. growth rate -0.243 -0.0519 -0.311*** -0.0675
(0.146) (0.181) (0.100) (0.096)
Initial other social exp., in % of GDP -0.0119 -0.00465 -0.0398 -0.0395
(0.016) (0.018) (0.027) (0.026)
Trade openness -0.00122 0.000357 -0.0001 0.000539
(0.002) (0.002) (0.003) (0.002)
Government balance -0.0185 -0.0389** -0.00127 -0.0231
(0.014) (0.015) (0.018) (0.017)
SD government expenditures 0.240*** 0.0415 0.265*** 0.0651
(0.032) (0.041) (0.049) (0.056)
Banking crisis 0.188* 0.0714 0.249** 0.0806
(0.107) (0.089) (0.104) (0.100)
Political stability -0.0540** -0.0764*** -0.0347 -0.0869**
(0.022) (0.028) (0.043) (0.040)
Observations 210 210 192 192
Number of countries 35 35 35 35
Country-FE Y Y Y Y
Year-FE N Y N Y

Note: Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1; bias correction initialised by the Arellano-Bond
estimator.
Source: OECD, IMF WEO, Polity IV Project.
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In a first step, we discuss the results of the additional explanatory variables. Overall, the estimated
coefficients show the expected signs. The lagged dependent variable in the dynamic panel regression
shows a positive estimated coefficient that is only statistically significant when we account for time-fixed
effects. Thus, a higher macroeconomic volatility in preceding periods is on average associated with a
higher current volatility. The economic size of a country enters with a robust negative sign, which is even
more statistically significant in specifications without fixed effects. Accordingly, macroeconomic volatility
tends to decrease as GDP per capita increases. In contrast, the old-age-dependency ratio and other
social expenditures do not show any evidence of correlation with growth volatility. Interestingly, trade
openness is also not associated with growth volatility. This is in line with the findings of Dabla-Norris and
Srivisal (2013) who found no effect that emanated from trade openness when using a country sample
that went beyond the OECD. The average real GDP p.c. growth rate seems to be only weakly correlated
with volatility. Faster growing countries tend to experience a lower volatility. Likewise, a positive
government balance reduces growth volatility on average. For our two shock variables — the standard
deviation of total government expenditures and banking crisis — we also see the expected signs. Both
variables show however statistically significant results only in the specifications without time-fixed
effects. The higher the unsystematic fiscal policy in a country, the higher on average the growth volatility
in this country will be. Similarly, a banking crisis tends to induce a higher macroeconomic volatility. We
further find that stronger political institutions are associated with lower growth volatility.

After having discussed the results of our control variables, we now move on to the results of the variable
of main interest. Given that we control for our set of explanatory variables and other time-invariant
country-specific factors, we investigate the impact of public pension expenditures on overall
macroeconomic volatility. The estimated coefficients show a consistently negative sign even though the
results are only statistically different from zero when we do not use time-fixed effects. In principle, these
results are in line with the findings in our descriptive analysis and suggest that higher public pension
expenditures tend to reduce overall macroeconomic volatility.

So far, we have not explicitly accounted for endogeneity in our econometric procedure. As we apply
initial values for the variable of main interest and control additionally for time-invariant country-specific
factors, we reduce the risk of a bias in our results. Nevertheless, endogeneity may still be an issue. To
address endogeneity explicitly, we employ a two-step system GMM estimator that utilises lagged
variables (differences and levels) out of the set of used variables as instruments. Table 2 reports the
results of the system two-step GMM regressions again using both a simple panel specification (Columns
(1)-(2)) and a dynamic panel specification (Columns (3)-(4)). We again also estimate both specifications
with and without time-fixed effects. To test the validity of the internal instruments, we calculate the
Hansen-test to test for over-identifying restrictions and the Arellano-Bond-test to test for second-order
serial correlation. As indicated in the last two rows in Table 2, both tests confirm the validity of the
instruments.

As compared to the results in Table 1, we find a lower number of statistically significant estimated
coefficients. In line with our previous findings, our shock variable, i.e. the standard deviation of total
government expenditures, shows a positive impact on growth volatility. Moreover, strong political
institutions reduce growth volatility on average. Interestingly, contrary to Table 1, trade openness now
shows a weak positive impact on overall macroeconomic volatility. Most importantly, public pension
expenditures show negative estimated coefficients in all four specifications. However, the results are
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only significantly different from zero at higher significance levels. Accordingly, as compared to the results
of Table 1, pension expenditures exhibit only a weak negative impact on volatility.

Table 2 / GMM Regressions — Real GDP p.c. Growth Rate Volatility

System GMM Two-Step

Dependent variable: SD real GDP p.c. growth rate, log
(1) 2) (3) 4)
Lagged dependent variable - - 0.0658 0.197
(-) (-) (0.106) (0.187)
Initial real GDP p.c. level, log 0.172 -0.161 0.0725 0.132
(0.157) (0.489) (0.151) (0.547)
Initial public pension exp., in % of GDP -0.0866 -0.0362 -0.111* -0.0186
(0.0591) (0.0628) (0.0616) (0.0667)
Old-age-dependency ratio -0.0142 0.0303 0.00839 0.0334
(0.0299) (0.0404) (0.0309) (0.0328)
Real GDP p.c. growth rate 0.0896 -0.0353 0.130 0.142
(0.186) (0.259) (0.217) (0.268)
Initial other social exp., in % of GDP -0.0226 -0.0362 -0.0210 -0.0405
(0.0451) (0.0515) (0.0517) (0.0520)
Trade openness -0.000585 0.00437** 0.000540 0.00446*
(0.00230) (0.00218) (0.00191) (0.00230)
Government balance -0.0203 -0.0648 -0.0367 -0.0576*
(0.0266) (0.0473) (0.0300) (0.0305)
SD government expenditures 0.399*** 0.0802 0.429*** 0.109
(0.0637) (0.0615) (0.0558) (0.0984)
Banking crisis 0.0758 0.0288 0.102 -0.140
(0.239) (0.323) (0.216) (0.313)
Political stability -0.0667** -0.135*** -0.0854** -0.0895***
(0.0281) (0.0435) (0.0418) (0.0263)
Observations 210 210 192 192
Number of countries 35 35 35 35
Country-FE Y Y Y Y
Year-FE N Y N Y
Hansen test (p-value) 0.381 0.737 0.698 0.778
A-B AR(2) test (p-value) 0.794 0.637 0.576 0.889

Note: Standard errors in parentheses are computed following Windmeijer (2004); A-B AR(2) — the Arellano-Bond test for
serial correlation of second order; *** p<0.01, ** p<0.05, * p<0.1.
Source: OECD, IMF WEO, Polity IV Project.

In a next step, we analyse determinants of the sectoral volatility. The results for both gross fixed capital
formation growth volatility and private final consumption expenditure growth volatility can be found in the
Appendix.

Table 10 in the Appendix summarises the results for the baseline regressions concerning gross capital
formation growth volatility. The structure is the same as in Table 1. Overall, the estimated coefficients
show a different pattern as compared to the overall macroeconomic volatility. Only a small set of
variables is revealed to have an effect on gross capital formation growth volatility. Our proxy for the
welfare state level — other social expenditures — shows a robust negative impact on volatility. Thus,
higher social expenditures (others than public pension expenditures) smooth gross capital formation on
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average. Likewise, we find robust results for our two shock variables. Similar to the overall
macroeconomic volatility, an unsystematic fiscal policy tends to push volatility in gross capital formation
growth. Moreover, a banking crisis also increases volatility on average. We then turn to the results of the
public pension expenditures. Contrary to Table 1, we observe a positive estimated coefficient which is
however significantly different from zero in only one specification. This positive effect suggests that
public pension expenditures push rather than mitigate volatility. In addition to the baseline regressions,
we also estimate a system GMM estimator for the gross capital formation growth volatility. The results of
the system GMM estimator in Table 12 in the Appendix are largely in line with those in Table 10 in the
Appendix. We however do not find any significant results for public pension expenditures.

In Table 11 in the Appendix, we also report the baseline regression results for private final consumption
expenditure growth volatility. Here, we again find only a small set of variables which reveal significant
estimated coefficients. Similar to the overall macroeconomic volatility, the economic size of a country
has a strong negative impact on volatility in private final consumption. The higher the real per-capita
GDP in countries, the lower the consumption volatility will be on average. The most robust results
however exhibit the average private final consumption growth rate. A higher growth rate tends to be
associated with lower consumption volatility. In addition, we again find positive results for the shock
variable, i.e. unsystematic fiscal policy, and a mitigating effect for political stability. Most importantly
however is that we find only weak results for the public pension expenditures. Interestingly, the only
significant estimated coefficient shows a positive sign. Interestingly, this result suggests that public
pension expenditures do not smooth consumption but do on average increase consumption volatility.
When we then turn to the results of the system GMM estimator for consumption volatility in Table 13 in
the Appendix, we also do not see a clear pattern in the results for the public pension expenditures. In all
four specifications, we observe insignificant results. In Column (1), where the result is the closest of
being significant at a 10% significance level, we see a negative sign.

4.1. PENSION FUNDS’ ASSETS

Up to now, we have solely focused on the public pension expenditures. As already discussed in Section
4, we also consider pension funds as a further explanatory variable to address our second research
hypothesis. Pension funds are closely connected with the existing pension systems in countries.
Furthermore, it is commonly argued that pension funds are important sources of long-term, domestic
capital (see Pedraza et al., 2017). Thus, pension funds’ assets might be important determinants of
growth volatility. As this variable is only available from 1995 onwards, we can only run the regressions
for a shorter time period. Moreover, data on pension funds’ assets for Belgium, Hungary and Norway are
not available.

Table 3 presents the baseline regression results for the overall macroeconomic volatility where we
consider pension funds’ assets as an additional explanatory variable. The results largely coincide with
the results found in Table 1. Significant results are found again for economic size, the two shock
variables and political stability. In the last row, we find the results for the pension funds’ assets.
Interestingly, pension funds’ assets appear to be irrelevant for overall growth volatility. In all four
specifications, the estimated coefficient is not significantly different from zero. This result seems to be
consistent with Pedraza et al. (2017) who argued that most funds’ investments are concentrated in bank
deposits and traditional government bonds which means less funding for development. Turning to public
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pension expenditures, we however find a robust negative impact on growth volatility that is statistically
significant in all four specifications. These findings are however not supported by the system GMM
estimates in Table 4. Although all estimated coefficients show a negative sign, only the estimates in
Columns (3) and (4) are somewhat close to being significant at a 10% significance level. Nevertheless,
in general, the results suggest a negative effect of public pension expenditures on overall
macroeconomic volatility.

Table 3 / Pension Funds’ Assets — Real GDP p.c. Growth Rate Volatility

Dependent variable: SD real GDP p.c. growth rate, log
Least Squares Fixed Effects Bias-Corrected LSDV
1 2 (3) “)
Lagged dependent variable - - 0.113 0.298*
) ) (0.127) (0.153)
Initial real GDP p.c. level, log -1.718* -0.84 -1.387* -0.282
(0.732) (1.436) (0.822) (1.074)
Initial public pension exp., in % of GDP -0.394*** -0.265** -0.385*** -0.254**
(0.131) (0.111) (0.101) (0.118)
Old-age-dependency ratio -0.0125 0.0142 -0.0141 0.00257
(0.030) (0.038) (0.031) (0.033)
Real GDP p.c. growth rate 0.331 0.214 0.392 0.318
(0.375) (0.358) (0.254) (0.251)
Initial other social exp., in % of GDP 0.0024 0.0578 -0.0167 0.054
(0.078) (0.069) (0.065) (0.064)
Trade openness -0.000578 0.00399 -0.00216 0.00199
(0.008) (0.008) (0.006) (0.006)
Government balance -0.00916 -0.0164 -0.00692 -0.0246
(0.058) (0.063) (0.047) (0.048)
SD government expenditures 0.277*** 0.127 0.302*** 0.169
(0.083) (0.103) (0.096) (0.112)
Banking crisis 0.900*** 0.39 0.913*** 0.325
(0.242) (0.285) (0.274) (0.376)
Political stability -0.0932 -0.104 -0.0954** -0.105**
(0.598) (0.840) (0.048) (0.047)
Pension funds' assets, in % of GDP 0.00398 0.00659 0.0036 0.00695
(0.005) (0.005) (0.005) (0.006)
Observations 97 97 97 97
Number of countries 32 32 32 32
Country-FE Y Y Y Y
Year-FE N Y N Y

Note: Bootstrapped robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1; bias correction initialised by the
Arellano-Bond estimator.
Source: OECD, IMF WEO, Polity IV Project.

In Tables 14 and 15 in the Appendix, we present the baseline regression results with pension funds’ assets
added to the covariates for the sectoral volatility. Interestingly, for both gross capital formation and final private
consumption, pension funds’ assets seem to be irrelevant for growth volatility. In contrast, public pension
expenditures show a negative effect on volatility that is statistically significant, however, only for final private
consumption. Although we also find a clear pattern of negative estimated coefficients for gross capital
formation growth volatility, none of these estimates is significantly different from zero. Contrary to the overall
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macroeconomic volatility, the findings of public pension expenditures for sectoral volatility are confirmed in the
results of the system GMM estimator in Tables 16 and 17 in the Appendix. Accordingly, public pension
expenditures tend to smooth consumption, but not gross capital formation.

Table 4 / GMM Regressions — Pension Funds’ Assets — Real GDP p.c. Growth Rate Volatility

System GMM Two-Step

Dependent variable: SD real GDP p.c. growth rate, log

()

(2)

(3)

(4)

Lagged dependent variable - - 0.0720 0.409
(-) (-) (0.141) (0.405)
Initial real GDP p.c. level, log 0.182 -0.391 0.286 0.329
(0.183) (0.944) (0.196) (1.073)
Initial public pension exp., in % of GDP -0.0658 -0.0794 -0.0726 -0.125
(0.0796) (0.102) (0.0656) (0.0872)
Old-age-dependency ratio -0.0147 0.0627** -0.0368 0.00238
(0.0313) (0.0304) (0.0357) (0.0441)
Real GDP p.c. growth rate 0.254 -0.139 0.156 0.371
(0.473) (0.376) (0.500) (0.639)
Initial other social exp., in % of GDP -0.0946 -0.00547 -0.0610 -0.0388
(0.0654) (0.0814) (0.0579) (0.0663)
Trade openness 0.00115 0.00734** -0.000802 -0.000970
(0.00435) (0.00351) (0.00367) (0.00480)
Government balance -0.0885 -0.0791 -0.0494 -0.148*
(0.0865) (0.0853) (0.100) (0.0829)
SD government expenditures 0.526*** 0.0891 0.454*** 0.216
(0.124) (0.256) (0.0991) (0.164)
Banking crisis 0.305 -0.329 0.432 0.0905
(0.449) (0.611) (0.458) (0.251)
Political stability -0.0650 -0.122** -0.0567 -0.0282
(0.0457) (0.0584) (0.0572) (0.0565)
Pension funds' assets, in % of GDP 0.00236 0.00246 -0.000913 -0.00283
(0.00505) (0.00557) (0.00509) (0.00258)
Observations 97 97 97 97
Number of countries 32 32 32 32
Country-FE Y Y Y Y
Year-FE N Y N Y
Hansen test (p-value) 0.913 0.597 0.965 0.997
A-B AR(2) test (p-value) 0.458 0.739 0.512 0.621

Note: Standard errors in parentheses are computed following Windmeijer (2004); A-B AR(2) — Arellano-
Bond test for serial correlation of second order; *** p<0.01, ** p<0.05, * p<0.1.

Source: OECD, IMF WEO, Polity IV Project.

4.2. PENSION FUNDS’ BENEFITS

Finally, we use benefits paid out by pension funds to address our second research hypothesis more
directly. We have to stress again that benefits from funded pension plans come from occupational and
personal pension plans. The data availability does not allow focusing on benefits from personal pension

plans exclusively.

As pension funds’ benefits are highly correlated with pension funds’ assets, we cannot use both
variables simultaneously in one specification. We therefore include pension funds’ benefits instead of its
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assets in % of GDP as an explanatory variable in the following. Similar to the regressions with pension
funds’ assets, we can only run the regression for a shorter period of time due to data availability.
Furthermore, we lack information on pension funds’ benefits in the following countries: Austria, Canada,
Switzerland, Spain, Hungary, Ireland, Italy, Sweden and the USA.

Table 5 reports the first results for the specification with pension funds’ benefits focusing on the overall
macroeconomic volatility. In line with the results presented before, we find significant results for
economic size and the shock variable standard deviation of total government expenditures. Moreover,
there is also evidence that the average growth rate affects the overall volatility. More importantly, the
estimates for the public pension expenditures in all four specifications show negative signs but are not
statistically different from zero. The results in Columns (3) and (4) however tend to be somewhat
significant at a 10% level. In addition, we find the results for the pension funds’ benefits in the last row of
Table 5. Interestingly, we observe positive estimated coefficients in all four specifications. Moreover, the
result in Column (4) is statistically significant and the result in Column (2) is also close to being
significant at least at a 10% level. These results partly suggest that benefits received from pension funds
push the overall volatility on average.

Table 5/ Pension Funds’ Benefits — Real GDP p.c. Growth Rate Volatility

Dependent variable: SD real GDP p.c. growth rate, log
Least Squares Fixed Effects Bias-Corrected LSDV
(1) 2) (3) 4)
Lagged dependent variable - - -0.158 -0.233
() () (0.144) (0.154)
Initial real GDP p.c. level, log -1.233* -1.629 -1.887** -2.557**
(0.686) (1.176) (0.838) (0.918)
Initial public pension exp., in % of GDP -0.155 -0.108 -0.169 -0.134
(0.131) (0.129) (0.116) (0.103)
Old-age-dependency ratio -0.000802 0.0217 0.00361 0.0290
(0.0328) (0.0369) (0.0310) (0.0232)
Real GDP p.c. growth rate -0.346 -0.307 -0.434 -0.412**
(0.342) (0.260) (0.266) (0.197)
Initial other social exp., in % of GDP -0.0551 0.0286 -0.0316 0.0366
(0.109) (0.0737) (0.0751) (0.0625)
Trade openness -0.000944 0.00152 0.00302 0.00465
(0.00597) (0.00708) (0.00613) (0.00464)
Government balance -0.00611 -0.0267 -0.0118 -0.0147
(0.0803) (0.0575) (0.0595) (0.0492)
SD government expenditures 0.306*** 0.00507 0.279*** -0.0163
(0.104) (0.102) (0.0966) (0.0805)
Banking crisis 0.135 -0.201 0.177 -0.150
(0.456) (0.303) (0.239) (0.184)
Political stability -0.0434 0.0236 0.0162 0.0718
(0.764) (0.532) (0.245) (0.176)
Pension funds' benefits, in % of GDP 0.0619 0.138 0.0612 0.153**
(0.106) (0.106) (0.107) (0.0770)
Observations 79 79 79 79
Number of countries 26 26 26 26
Country-FE Y Y Y Y
Year-FE N Y N Y

Note: Bootstrapped robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1; bias correction initialised by the
Arellano-Bond estimator.
Source: OECD, IMF WEO, Polity IV Project.
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These findings are supported to some extent by the results of the GMM regression found in Table 6. For
public pension expenditures, we even find statistically significant results. In contrast, the results for
pension funds’ benefits are not significantly different from zero, even though the results in Columns (2)
and (4) are at least close to being significant at a 10% level.

Table 6 / GMM Regressions — Pension Funds’ Benefits — Real GDP p.c. Growth Rate
Volatility

System GMM Two-Step

Dependent variable: SD real GDP p.c. growth rate, log
(1) (2) 3) 4)
Lagged dependent variable - - 0.0642 0.211
-) (-) (0.118) (0.301)
Initial real GDP p.c. level, log -0.0783 -0.574 -0.249 -0.244
(0.424) (0.784) (0.239) (1.178)
Initial public pension exp., in % of GDP -0.176*** -0.0583 -0.148*** -0.0132
(0.0649) (0.0526) (0.0497) (0.0657)
Old-age-dependency ratio 0.0160 0.00867 0.0504 0.0312
(0.0479) (0.0313) (0.0331) (0.0460)
Real GDP p.c. growth rate -0.119 -0.152 0.0688 -0.160
(0.222) (0.443) (0.217) (0.410)
Initial other social exp., in % of GDP -0.00485 0.0497 0.00417 0.00493
(0.0536) (0.0888) (0.0496) (0.0734)
Trade openness 0.000293 0.00313 0.00265 0.00502
(0.00277) (0.00279) (0.00167) (0.00527)
Government balance 0.000633 -0.0285 -0.0717 -0.0684
(0.0717) (0.0833) (0.0534) (0.0733)
SD government expenditures 0.459*** 0.110 0.516*** 0.0310
(0.163) (0.193) (0.122) (0.257)
Banking crisis 0.172 -0.360 0.134 -0.457
(0.368) (0.377) (0.267) (0.319)
Political stability 0.0676 -0.236 -0.0120 -0.121
(0.413) (0.316) (0.208) (0.342)
Pension funds' benefits, in % of GDP 0.000396 0.143 0.0660 0.162
(0.198) (0.115) (0.125) (0.130)
Observations 79 79 79 79
Number of countries 26 26 26 26
Country-FE Y Y Y Y
Year-FE N Y N Y
Hansen test (p-value) 0.993 0.997 1.000 0.998
A-B AR(2) test (p-value) 0.130 0.766 0.268 0.419

Note: Standard errors in parentheses are computed following Windmeijer (2004); A-B AR(2) — Arellano-Bond test for serial
correlation of second order; *** p<0.01, ** p<0.05, * p<0.1.
Source: OECD, IMF WEO, Polity IV Project.

Looking at the results for the sectoral volatility in Tables 18 and 19 in the Appendix, we find further
interesting results. In line with previous findings, we do not find any evidence in Table 18 that public
pension expenditures are associated with volatility in gross fixed capital formation growth. In contrast,
pension funds’ benefits appear to have a strong positive impact on volatility. We see statistically
significant results in all four specifications. However, these findings are not confirmed in the results of
the GMM regressions in Table 20 in the Appendix. Moving to the results for private final consumption,
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we observe a different pattern. None of the two variables of main interest shows a significant effect on
consumption volatility, neither in the baseline specifications in Table 19 in the Appendix, nor in the GMM
regression results in Table 21 in the Appendix.

4.3. ADDITIONAL REGRESSIONS

In addition to the regression results discussed above, we estimate further regression specifications. In
the following, we discuss the results of regressions that incorporate non-linearities and results where we
apply alternative measures for volatility.

Non-Linear Effects

In addition to the specification in (1), we also explore non-linearities in the effects of pension
expenditures. In doing so, we test a squared term of the pension expenditures and interaction terms with
the real GDP per capita level. This allows us to investigate whether the effect of pension expenditures
on volatility depends on the expenditures’ level and the economic size of a country. The results for GDP
do not show any evidence for non-linear effects in pension expenditures. In line with the baseline
findings, pension expenditures seem to be irrelevant for the volatility in gross fixed capital formation
growth. However, we find an interesting result for the effect of public pension expenditures on volatility in
private final consumption growth. Our results suggest that the impact of public pension expenditures
depends on the GDP per capita level. Public pension expenditures smooth private consumption on
average in countries with a lower GDP per capita: the negative effect becomes smaller in more
economically developed countries.

Alternative Volatility Measures

To capture economic volatility, we apply the standard approach and calculate the standard deviation of
the relevant variable within five-year periods. The literature on economic volatility proposes further
approaches to measure volatility. Dabla-Norris and Srivisal (2013) and Rumler and Scharler (2011)
applied the deviation of the respective growth rate from its Hodrick-Prescott (HP) filter trend to construct
the dependent variables. We therefore re-estimate the specifications and consider the deviation of the
relevant growth rates from its HP-filter trend for the dependent variable. The results for real GDP per
capita, gross fixed-capital formation and private final consumption are consistent with those already
presented in Section 4.

Kpodar and Imam (2016) and Kpodar et al. (2019) introduced an alternative approach to measure
economic volatility. Their approach relied on the assumption that the long-term component of the real
GDP per capita follows an AR (1)-process with a time-trend. In this setting, volatility is calculated as the
standard deviation of the residuals, which stem from country-specific estimations of the AR (1)-process.
They argued that this approach is more flexible with respect to the functional form of the long-term
component of the GDP series as compared to other approaches. We therefore also use this alternative
approach to calculate volatility in the relevant variable. The results are largely in line with the estimates
found using the other approaches.
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5.Conclusion

The question about an appropriate pension system is highly ranked in discussions in economics, politics
and the general public. It is commonly argued that a stronger orientation towards funded pension and
private pension systems can help countries to get relief from the financial pressure that arises due to
demographic changes. Moreover, pension funds’ assets are seen as an important source for economic
development.

Research on the macroeconomic effects of pension systems so far has mostly focused on the effects of
private pension fund assets on e.g. labour markets, financial markets or economic growth. There is no
research that studies the link between different pension systems and macroeconomic volatility. In this
study, we fill this gap and investigate the impact of pension expenditures on overall and sectoral
economic volatility. In doing so, we use a panel of 35 OECD countries for the period 1980-2018 and
employ three different econometric estimators, including a least squares fixed effect, a Bias-Corrected
LSDV and a two-step system GMM estimator.

Although we find weak evidence of negative effects of public pension expenditures and weak evidence
of positive effects of (private) pension funds’ benefits on overall economic volatility, results were found
not to be very robust. For sectoral volatility, including investment and consumption volatility, results do
not show a clear pattern. In contrast, we do not find any evidence that pension funds’ assets are
associated with volatility. Our results however suggest that other factors such as the occurrence of a
banking crisis, unsystematic fiscal policy and political (in)stability are to some extent more robust
determinants of economic volatility.

Nevertheless, PAYG systems are still prevalent and therefore, private pension systems in most
countries remain relatively small. If future pension reforms further strengthen the role of occupational
and private pension schemes and hence lead to greater asset accumulation by pension funds, financial
stability risks may rise and benefits retrieved from pension schemes could become more volatile.
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Table 7 / Data Sources

Variable

Source

Quarterly real per capita GDP growth rate

Quarterly fixed capital formation growth rate

Quarterly private final consumption expenditures growth rate
Public pension expenditures (in % of GDP)

Pension funds' assets (in % of GDP)

Pension funds’ benefits (in % of GDP)

Other social expenditures (in % of GDP)

Real GDP per capita

Old-age-dependency ratio

OECD

Total government expenditures ( in % of GDP)
Government balance (in % of GDP)
Trade (imports + exports) ratio (in % of GDP)

IMF WEO

Banking crisis dummy

Laeven & Valencia (2012)

Polity index

Polity IV Project

Notes: Own illustration.



Table 8 / Correlation Matrix

Variable (1) (2) (3 (4 )] (6) (7) (8) 9) (100 (1) (12 (13 (14 (15
SD real GDP p.c.GR, log 1.000

SD gross fixed capital formation GR, log 0.609 1.000

SD private final consumption expenditure GR, log 0.687 0.522 1.000

Initial real GDP p.c. level, log -0.244 -0.098 -0.360 1.000

Initial public pension exp., in % of GDP -0.265 -0.217 -0.242 0.172 1.000

Old-age-dependency ratio -0.071 -0.053 0.027 0.043 0.098 1.000

Real GDP p.c. GR 0.087 0.162 0.058 -0.311 -0.284 -0.129 1.000

Gross fixed capital formation GR -0.029 0.204 -0.056 -0.096 -0.113 -0.003 0.791 1.000

Private final consumption expenditure GR 0.008 0.086 0.049 -0.355 -0.306 -0.075 0.848 0.683 1.000

Initial other social exp., in % of GDP -0.253 -0.146 -0.265 0.515 0.487 0.149 -0.198 -0.025 -0.267 1.000

Trade openness 0.131 0431 0.018 0.329 -0.007 -0.236 0.163 0.232 0.027 0.202 1.000

Government balance -0.072 0.104 -0.012 0.306 -0.141 0.035 0.246 0.247 0.303 0.039 0.174 1.000

SD government expenditures 0.479 0.360 0.403 -0.085 -0.038 -0.111 -0.125 -0.154 -0.133 0.115 0.055 -0.192 1.000

Banking crisis -0.001 0.104 -0.038 0.237 0.235 0.159 -0.241 -0.071 -0.305 0.212 0.249 -0.123 0.023 1.000
Political stability -0.155 -0.049 -0.283 0.327 0.249 -0.265 -0.144 -0.012 -0.122 0.385 0.099 0.021 0.088 -0.009 1.000

Notes: Own illustration.
Source: OECD, IMF WEO, Polity IV Project.
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Table 9 / List of Countries

Country # of observations
AUS
AUT
BEL
CAN
CHE
CHL
CZE
DEU
DNK
ESP
EST
FIN
FRA
GBR
GRC
HUN
IRL
ISR
ITA
JPN
KOR
LTU
LUX
LVA
MEX
NLD
NOR
NZL
POL
PRT
SVK
SVN
SWE
TUR
USA

(o]

W H OO P, OOTO A, NOOWOOLOMOOS”G PGS O OO OGS 0OKLOKOKPD KOOI 1O N KD

Notes: Own illustration.
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Table 10 / Baseline Regression — Gross Fixed Capital Formation Growth Rate Volatility

Dependent variable: SD gross fixed capital formation growth rate, log
Least Squares Fixed Effects Bias-Corrected LSDV
(1) 2) (€)] 4)
Lagged dependent variable - - 0.165* 0.125
(-) (-) (0.099) (0.092)
Initial real GDP p.c. level, log -0.295 0.38 -0.204 0.505
(0.281) (0.468) (0.339) (0.438)
Initial public pension exp., in % of GDP 0.0531 0.0953 0.0462 0.104**
(0.062) (0.065) (0.044) (0.046)
Old-age-dependency ratio 0.000922 0.0106 0.00393 0.00906
(0.013) (0.013) (0.012) (0.012)
Gross fixed capital formation growth rate 0.0499 0.0769 0.0203 0.0507
(0.066) (0.070) (0.037) (0.038)
Initial other social exp., in % of GDP -0.0660*** -0.0482* -0.0722*** -0.0541*
(0.019) (0.024) (0.028) (0.030)
Trade openness 0.0011 0.00138 0.00137 0.00166
(0.003) (0.002) (0.003) (0.003)
Government balance -0.00482 0.00665 0.00192 0.0127
(0.021) (0.024) (0.019) (0.020)
SD government expenditures 0.236*** 0.127** 0.246*** 0.118*
(0.039) (0.047) (0.049) (0.064)
Banking crisis 0.285*** 0.299*** 0.239** 0.237**
(0.100) (0.095) (0.108) (0.120)
Political stability -0.0257 -0.0134 -0.0404 -0.0346
(0.036) (0.028) (0.045) (0.047)
Observations 210 210 192 192
Number of countries 35 35 35 35
Country-FE Y Y Y Y
Year-FE N Y N Y

Note: Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1; bias correction initialised by the Arellano-Bond
estimator.
Source: OECD, IMF WEO, Polity IV Project.
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Table 11 / Baseline Regression — Private Final Consumption Expenditure Growth Rate

Volatility

Dependent variable:

SD private final consumption expenditure growth rate, log

Least Squares Fixed Effects

() )

Bias-Corrected LSDV
3) 4)

Lagged dependent variable - - 0.034 0.00315
() () (0.080) (0.082)
Initial real GDP p.c. level, log -1.055*** -0.964** -1.436*** -1.293***
(0.238) (0.443) (0.291) (0.384)
Initial public pension exp., in % of GDP 0.0452 0.0730** -0.0122 0.043
(0.028) (0.033) (0.038) (0.038)
Old-age-dependency ratio -0.0214 -0.00248 -0.00906 -0.000172
(0.016) (0.011) (0.010) (0.010)
Private final consumption expenditure growth rate -0.313*** -0.329*** -0.482*** -0.451***
(0.076) (0.091) (0.089) (0.093)
Initial other social exp., in % of GDP -0.0326* -0.0276 -0.0255 -0.0191
(0.018) (0.019) (0.023) (0.024)
Trade openness -0.00267 0.000721 -0.00126 0.000702
(0.002) (0.002) (0.003) (0.002)
Government balance -0.00231 -0.0182 0.0229 0.00687
(0.013) (0.014) (0.016) (0.016)
SD government expenditures 0.150*** -0.0213 0.142*** -0.0192
(0.032) (0.038) (0.043) (0.053)
Banking crisis 0.17 0.0896 0.172* 0.0894
(0.103) (0.087) (0.093) (0.097)
Political stability -0.0692*** -0.0808*** -0.0632* -0.0866**
(0.020) (0.018) (0.038) (0.038)
Observations 210 210 192 192
Number of countries 35 35 35 35
Country-FE Y Y Y Y
Year-FE N Y N Y

Note: Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1; bias correction initialised by the Arellano-Bond

estimator.
Source: OECD, IMF WEO, Polity IV Project.
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Table 12 / GMM Regressions — Gross Fixed Capital Formation Growth Rate Volatility

System GMM Two-Step

Dependent variable: SD gross fixed capital formation growth rate, log

(1)

()

©)

(4)

Lagged dependent variable - - 0.209 0.365***
(-) (-) (0.177) (0.137)
Initial real GDP p.c. level, log 0.0906 -0.437 0.0820 0.118
(0.116) (0.926) (0.119) (0.443)
Initial public pension exp., in % of GDP -0.0428 -0.0157 0.000527 0.0524
(0.0587) (0.0669) (0.0548) (0.0681)
Old-age-dependency ratio 0.0135 -0.0348 0.0103 -0.0184
(0.0206) (0.0597) (0.0233) (0.0502)
Gross fixed capital formation growth rate 0.0749 -0.0254 0.0436 -0.0329
(0.0556) (0.109) (0.0630) (0.0915)
Initial other social exp., in % of GDP -0.0474* 0.000704 -0.0677*** -0.0434
(0.0258) (0.0839) (0.0262) (0.0466)
Trade openness 0.00478*** 0.00392 0.00407** 0.00346
(0.00156) (0.00257) (0.00182) (0.00220)
Government balance -0.00592 0.0561 0.00134 0.0376
(0.0232) (0.0620) (0.0230) (0.0352)
SD government expenditures 0.269*** 0.198* 0.280*** 0.0751
(0.0674) (0.103) (0.0667) (0.114)
Banking crisis 0.0690 0.368 0.0931 0.232
(0.142) (0.473) (0.139) (0.362)
Political stability -0.0302 -0.00232 -0.0201 -0.00938
(0.0255) (0.0692) (0.0217) (0.0330)
Observations 210 210 192 192
Number of countries 35 35 35 35
Country-FE Y Y Y Y
Year-FE N Y N Y
Hansen test (p-value) 0.754 0.798 0.968 0.954
A-B AR(2) test (p-value) 0.422 0.283 0.423 0.362

Note: Standard errors in parentheses are computed following Windmeijer (2004); A-B AR(2) — Arellano-Bond test for serial

correlation of second order; *** p<0.01, ** p<0.05, * p<0.1.

Source: OECD, IMF WEO, Polity IV Project.
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Table 13 / GMM Regressions — Private Final Consumption Expenditure Growth Rate

Volatility

Dependent variable:

System GMM Two-Step
SD private final consumption expenditure growth rate, log

()

)

@)

(4)

Lagged dependent variable - - 0.189** 0.114
-) -) (0.0898) (0.171)
Initial real GDP p.c. level, log 0.175 -0.644 0.252*** -0.465
(0.125) (0.878) (0.0870) (0.518)
Initial public pension exp., in % of GDP -0.0415 0.0115 -0.0310 0.0177
(0.0356) (0.0456) (0.0374) (0.0505)
Old-age-dependency ratio -0.0110 0.00788 -0.0298 0.00824
(0.0255) (0.0353) (0.0202) (0.0472)
Private final consumption expenditure growth rate -0.101 -0.347 -0.0233 -0.284
(0.124) (0.247) (0.159) (0.231)
Initial other social exp., in % of GDP -0.0335 0.0102 -0.0334 -0.00761
(0.0315) (0.0705) (0.0318) (0.0424)
Trade openness -0.00110 0.00272 -0.00162 0.00314
(0.00207) (0.00283) (0.00173) (0.00266)
Government balance 0.00282 0.00965 -0.00285 6.81e-06
(0.0246) (0.0332) (0.0212) (0.0330)
SD government expenditures 0.321*** -0.0205 0.261*** -0.0186
(0.0612) (0.0665) (0.0486) (0.0997)
Banking crisis -0.145 -0.187 0.0222 -0.0897
(0.141) (0.354) (0.147) (0.376)
Political stability -0.0744* -0.122** -0.0707*** -0.122***
(0.0423) (0.0546) (0.0167) (0.0411)
Observations 210 210 192 192
Number of countries 35 35 35 35
Country-FE Y Y Y Y
Year-FE N Y N Y
Hansen test (p-value) 0.519 0.673 0.891 0.947
A-B AR(2) test (p-value) 0.655 0.897 0.678 0.624

Note: Standard errors in parentheses are computed following Windmeijer (2004); A-B AR(2) — Arellano-Bond test for serial
correlation of second order; *** p<0.01, ** p<0.05, * p<0.1.

Source: OECD, IMF WEO, Polity IV Project.
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Table 14 / Pension Funds’ Assets — Gross Fixed Capital Formation Growth Rate Volatility

Dependent variable:

SD gross fixed capital formation growth rate, log

Least Squares Fixed Effects

()

)

Bias-Corrected LSDV

©)

(4)

Lagged dependent variable - - 0.0992 -0.0242
(-) (-) (0.140) (0.149)
Initial real GDP p.c. level, log 0.239 1.01 0.37 0.986
(0.874) (1.485) (0.779) (1.092)
Initial public pension exp., in % of GDP -0.096 -0.0112 -0.0833 -0.00102
(0.091) (0.138) (0.110) (0.130)
Old-age-dependency ratio 0.0081 0.021 0.00118 0.0193
(0.023) (0.034) (0.034) (0.037)
Gross fixed capital formation growth rate 0.200* 0.192 0.208*** 0.194***
(0.120) (0.127) (0.063) (0.064)
Initial other social exp., in % of GDP -0.111* -0.112 -0.122* -0.122*
(0.067) (0.074) (0.065) (0.065)
Trade openness -0.00143 0.000182 -0.00251 0.000675
(0.0086) (0.007) (0.0086) (0.006)
Government balance -0.0524 -0.062 -0.0549 -0.0659
(0.062) (0.067) (0.042) (0.047)
SD government expenditures 0.256*** 0.184** 0.259*** 0.179
(0.077) (0.090) (0.097) (0.115)
Banking crisis 0.443 0.38 0.461 0.407
(0.315) (0.646) (0.300) (0.406)
Political stability -0.00348 -0.00634 -0.00459 0.000604
(0.759) (1.792) (0.053) (0.053)
Pension funds' assets, in % of GDP -0.00544 -0.00328 -0.00621 -0.00251
(0.008) (0.009) (0.006) (0.006)
Observations 97 97 97 97
Number of countries 32 32 32 32
Country-FE Y Y Y Y
Year-FE N Y N Y

Note: Bootstrapped standard errors in parentheses are computed following Windmeijer (2004);

*** n<0.01, ** p<0.05, * p<0.1.

Source: OECD, IMF WEO, Polity IV Project.
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Table 15/ Pension Funds’ Assets — Private Final Consumption Expenditure Growth Rate
Volatility

Dependent variable: SD private final consumption expenditure growth rate, log
Least Squares Fixed Effects Bias-Corrected LSDV
(1) (2) (3) 4)
Lagged dependent variable - - -0.00615 -0.0931
-) (-) (0.124) (0.131)
Initial real GDP p.c. level, log -2.720%** -2.358** -2.667*** -2.496***
(0.620) (1.183) (0.607) (0.727)
Initial public pension exp., in % of GDP -0.236** -0.153 -0.213*** -0.123
(0.091) (0.119) (0.078) (0.086)
Old-age-dependency ratio 0.0129 0.0275 0.0134 0.0295
(0.017) (0.025) (0.024) (0.023)
Private final consumption expenditure growth rate -0.450*** -0.639*** -0.465* -0.622***
(0.167) (0.214) (0.183) (0.183)
Initial other social exp., in % of GDP -0.0608 -0.0503 -0.0678 -0.0615
(0.049) (0.040) (0.044) (0.042)
Trade openness 0.00617 0.0106 0.00573 0.00986***
(0.005) (0.007) (0.004) (0.004)
Government balance 0.0155 -0.00632 0.0142 -0.00717
(0.039) (0.039) (0.034) (0.031)
SD government expenditures 0.108* -0.0303 0.112 -0.0311
(0.061) (0.060) (0.073) (0.083)
Banking crisis 0.358* -0.0899 0.335 -0.115
(0.196) (0.210) (0.214) (0.270)
Political stability -0.104 -0.0976 -0.105*** -0.109***
(1.067) (0.428) (0.038) (0.036)
Pension funds' assets, in % of GDP 0.000174 0.000686 -0.00114 -0.000893
(0.003) (0.003) (0.004) (0.004)
Observations 97 97 97 97
Number of countries 32 32 32 32
Country-FE Y Y Y Y
Year-FE N Y N Y

Note: Bootstrapped standard errors in parentheses are computed following Windmeijer (2004);
*** p<0.01, ** p<0.05, * p<0.1.
Source: OECD, IMF WEO, Polity IV Project.
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Table 16 / GMM Regressions — Pension Funds’ Assets — Gross Fixed Capital Formation
Growth Rate Volatility

System GMM Two-Step

Dependent variable: SD gross fixed capital formation growth rate, log
(1) (2) 3) 4)
Lagged dependent variable - - 0.0567 -0.141
-) (-) (0.211) (0.354)
Initial real GDP p.c. level, log 0.118 -0.139 0.0960 -0.657
(0.160) (0.708) (0.157) (1.253)
Initial public pension exp., in % of GDP 0.131 0.00487 0.106 0.101
(0.140) (0.133) (0.162) (0.158)
Old-age-dependency ratio -0.0135 0.0300 -0.00350 0.0297
(0.0359) (0.0311) (0.0372) (0.0862)
Gross fixed capital formation growth rate 0.0999 0.0334 0.108 0.0241
(0.147) (0.171) (0.124) (0.291)
Initial other social exp., in % of GDP -0.100 -0.0423 -0.116* -0.100
(0.0624) (0.104) (0.0616) (0.112)
Trade openness 0.00717** 0.00529 0.00720*** 0.0113
(0.00294) (0.00359) (0.00270) (0.00805)
Government balance -0.0426 -0.0345 -0.0613 -0.0765
(0.0633) (0.0541) (0.0488) (0.0828)
SD government expenditures 0.424*** 0.0233 0.413*** 0.121
(0.147) (0.160) (0.144) (0.373)
Banking crisis -0.229 -0.119 -0.107 0.0486
(0.441) (0.678) (0.421) (0.844)
Political stability -0.00119 -0.0173 -0.0147 -0.0177
(0.0361) (0.0482) (0.0381) (0.123)
Pension funds' assets, in % of GDP 0.00513 -0.00371 0.00571 0.00822
(0.00497) (0.00573) (0.00617) (0.00893)
Observations 97 97 97 97
Number of countries 32 32 32 32
Country-FE Y Y Y Y
Year-FE N Y N Y
Hansen test (p-value) 0.701 0.704 0.907 0.740
A-B AR(2) test (p-value) 0.318 0.325 0.315 0.296

Note: Standard errors in parentheses are computed following Windmeijer (2004); A-B AR(2) — Arellano-Bond test for serial
correlation of second order; *** p<0.01, ** p<0.05, * p<0.1.
Source: OECD, IMF WEO, Polity IV Project.
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Table 17 /| GMM Regressions — Pension Funds’ Assets — Private Final Consumption
Expenditure Growth Rate Volatility

System GMM Two-Step

Dependent variable: SD private final consumption expenditure growth rate, log
(1) 2) 3) (4)
Lagged dependent variable - - 0.113 -0.107
() () (0.175) (0.248)
Initial real GDP p.c. level, log 0.0388 -0.581 0.131 -0.765
(0.167) (0.457) (0.143) (0.497)
Initial public pension exp., in % of GDP -0.0650* -0.0723 -0.0864** -0.0478
(0.0385) (0.0525) (0.0356) (0.0532)
Old-age-dependency ratio 0.0192 0.0664** 0.00805 0.0562**
(0.0309) (0.0190) (0.0280) (0.0204)
Private final consumption expenditure growth rate -0.303 -0.389** -0.314 -0.673**
(0.302) (0.171) (0.314) (0.326)
Initial other social exp., in % of GDP -0.0466 -0.0418 -0.0487 0.0179
(0.0485) (0.0305) (0.0399) (0.0435)
Trade openness 0.000818 0.00302* -0.000866 0.00455**
(0.00226) (0.00176) (0.00186) (0.00187)
Government balance -0.0152 -0.0112 -0.00770 -0.00441
(0.0510) (0.0414) (0.0465) (0.0403)
SD government expenditures 0.286*** -0.0247 0.245*** -0.211**
(0.0553) (0.102) (0.0873) (0.107)
Banking crisis 0.0349 0.109 0.173 -0.0826
(0.288) (0.349) (0.276) (0.320)
Political stability -0.0774*** -0.106*** -0.0760*** -0.131***
(0.0269) (0.0200) (0.0195) (0.0345)
Pension funds' assets, in % of GDP -0.00122 -0.00115 -0.00215 -0.00230
(0.00250) (0.00410) (0.00218) (0.00281)
Observations 97 97 97 97
Number of countries 32 32 32 32
Country-FE Y Y Y Y
Year-FE N Y N Y
Hansen test (p-value) 0.936 0.966 0.976 0.999
A-B AR(2) test (p-value) 0.117 0.759 0.133 0.387

Note: Standard errors in parentheses are computed following Windmeijer (2004); A-B AR(2) — Arellano-Bond test for serial
correlation of second order; *** p<0.01, ** p<0.05, * p<0.1.
Source: OECD, IMF WEO, Polity IV Project.
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Table 18 / Pension Funds’ Benefits— Gross Fixed Capital Formation Growth Rate Volatility

Dependent variable: SD gross fixed capital formation growth rate, log
Least Squares Fixed Effects Bias-Corrected LSDV
(1) 2) (€)] “4)
Lagged dependent variable - - -0.134 -0.243*
-) (-) (0.152) (0.148)
Initial real GDP p.c. level, log -0.109 1.217 -0.370 0.861
(0.968) (1.945) (0.702) (1.118)
Initial public pension exp., in % of GDP -0.0849 0.0652 -0.0577 0.110
(0.0945) (0.212) (0.122) (0.151)
Old-age-dependency ratio -0.00653 0.00806 -0.00219 0.0153
(0.0278) (0.0394) (0.0327) (0.0330)
Gross fixed capital formation growth rate 0.165 0.140 0.158** 0.121*
(0.162) (0.157) (0.0725) (0.0724)
Initial other social exp., in % of GDP -0.0683 -0.110 -0.0813 -0.143
(0.0737) (0.0856) (0.0771) (0.0887)
Trade openness 0.00454 0.00400 0.00591 0.00576
(0.00810) (0.00861) (0.00646) (0.00651)
Government balance -0.0320 -0.0387 -0.0390 -0.0473
(0.0768) (0.0791) (0.0571) (0.0660)
SD government expenditures 0.331*** 0.187 0.313*** 0.156
(0.0997) (0.142) (0.0972) (0.115)
Banking crisis -0.0256 0.0855 -0.0415 0.101
(0.267) (0.316) (0.252) (0.260)
Political stability -0.139 -0.141 -0.157 -0.180
(0.650) (0.734) (0.264) (0.256)
Pension funds' benefits, in % of GDP 0.206™* 0.239*** 0.235** 0.293***
(0.0953) (0.0891) (0.114) (0.111)
Observations 79 79 79 79
Number of countries 26 26 26 26
Country-FE Y Y Y Y
Year-FE N Y N Y

Note: Bootstrapped standard errors in parentheses are computed following Windmeijer (2004);
*** p<0.01, ** p<0.05, * p<0.1.
Source: OECD, IMF WEO, Polity IV Project.
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Table 19 / Pension Funds’ Benefits — Private Final Consumption Expenditure Growth Rate
Volatility

Dependent variable: SD private final consumption expenditure growth rate, log
Least Squares Fixed Effects Bias-Corrected LSDV
(1) 2) (3) 4)
Lagged dependent variable - - -0.0320 -0.119
-) -) (0.137) (0.139)
Initial real GDP p.c. level, log -2.110%** -2.936** -2.292%** -3.240***
(0.426) (1.428) (0.615) (0.845)
Initial public pension exp., in % of GDP -0.157 -0.154 -0.140 -0.138
(0.120) (0.160) (0.0921) (0.0960)
Old-age-dependency ratio -0.0100 0.00234 -0.0133 0.00215
(0.0213) (0.0347) (0.0244) (0.0211)
Private final consumption expenditure growth rate -0.590** -0.689** -0.641*** -0.696***
(0.199) (0.241) (0.217) (0.191)
Initial other social exp., in % of GDP -0.0726 -0.0490 -0.0706 -0.0520
(0.0688) (0.0614) (0.0603) (0.0558)
Trade openness 0.00731 0.00875 0.00766 0.00840**
(0.00553) (0.00664) (0.00471) (0.00414)
Government balance 0.0307 0.0113 0.0379 0.0162
(0.0512) (0.0517) (0.0492) (0.0454)
SD government expenditures 0.156** -0.0148 0.144** -0.0234
(0.0701) (0.0888) (0.0731) (0.0716)
Banking crisis 0.281 0.117 0.287 0.114
(0.271) (0.269) (0.189) (0.166)
Political stability -0.1000 -0.0368 -0.0824 -0.0375
(0.382) (0.544) (0.196) (0.161)
Pension funds' benefits, in % of GDP -0.111 -0.0708 -0.122 -0.0637
(0.109) (0.0893) (0.0859) (0.0705)
Observations 79 79 79 79
Number of countries 26 26 26 26
Country-FE Y Y Y Y
Year-FE N Y N Y

Note: Bootstrapped standard errors in parentheses are computed following Windmeijer (2004);
*** p<0.01, ** p<0.05, * p<0.1.
Source: OECD, IMF WEO, Polity IV Project.
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Table 20 / GMM Regressions — Pension Funds’ Benefits — Gross Fixed Capital Formation

Growth Rate Volatility

Dependent variable:

System GMM Two-Step

SD gross fixed capital formation growth rate, log

(1)

(2)

@)

(4)

Lagged dependent variable 0.240 -0.357
(0.223) (0.553)
Initial real GDP p.c. level, log -0.0266 1.243 -0.0541 0.620
(0.388) (1.269) (0.352) (1.211)
Initial public pension exp., in % of GDP -0.113 0.0869 -0.0814 0.0610
(0.137) (0.0934) (0.143) (0.140)
Old-age-dependency ratio 0.0209 0.0187 0.00668 0.0576
(0.0346) (0.0653) (0.0467) (0.0647)
Gross fixed capital formation growth rate 0.204 0.124 0.129 0.158
(0.230) (0.206) (0.246) (0.216)
Initial other social exp., in % of GDP 0.0177 -0.141 -0.0225 -0.223
(0.0728) (0.164) (0.140) (0.181)
Trade openness 0.000394 0.00332 0.00109 0.00629
(0.00254) (0.00601) (0.00248) (0.00965)
Government balance 0.000837 0.00436 0.0132 -0.0256
(0.0964) (0.111) (0.110) (0.102)
SD government expenditures 0.230** 0.134 0.229*** 0.0775
(0.0983) (0.213) (0.0801) (0.233)
Banking crisis 0.391 0.127 0.366 0.436
(0.513) (0.406) (0.509) (0.676)
Political stability 0.0660 -0.550 0.153 -0.249
(0.294) (0.586) (0.408) (0.928)
Pension funds' benefits, in % of GDP -0.0873 0.0904 0.0137 0.144
(0.116) (0.184) (0.176) (0.223)
Observations 79 79 79 79
Number of countries 26 26 26 26
Country-FE Y Y Y Y
Year-FE N Y N Y
Hansen test (p-value) 0.998 1.000 1.000 1.000
A-B AR(2) test (p-value) 0.820 0.361 0.651 0.667

Note: Standard errors in parentheses are computed following Windmeijer (2004); A-B AR(2) — Arellano-Bond test for serial
correlation of second order; *** p<0.01, ** p<0.05, * p<0.1.
Source: OECD, IMF WEO, Polity IV Project.
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Table 21 / GMM Regressions — Pension Funds’ Benefits— Private Final Consumption

Expenditure Growth Rate Volatility

Dependent variable:

System GMM Two-Step
SD private final consumption expenditure growth rate, log

(1)

)

@)

(4)

Lagged dependent variable - - 0.0783 0.298
) () (0.224) (0.362)
Initial real GDP p.c. level, log -0.0376 -1.163 0.0114 -0.823
(0.281) (0.941) (0.291) (0.731)
Initial public pension exp., in % of GDP -0.0955* -0.0638 -0.103* -0.0319
(0.0550) (0.0434) (0.0550) (0.0888)
Old-age-dependency ratio 0.0150 0.00300 0.00785 -0.0130
(0.0288) (0.0351) (0.0276) (0.0451)
Private final consumption expenditure growth rate 0.0378 -0.199 -0.0508 -0.242
(0.266) (0.322) (0.340) (0.338)
Initial other social exp., in % of GDP -0.0457 0.0544 0.0221 0.0656
(0.0504) (0.101) (0.0453) (0.0591)
Trade openness -0.000797 -0.000601 -0.00241 -0.000688
(0.00324) (0.00264) (0.00401) (0.00251)
Government balance -0.00445 0.0516 0.00490 0.0650
(0.0469) (0.0710) (0.0621) (0.0556)
SD government expenditures 0.302*** 0.0291 0.284*** 0.00720
(0.0820) (0.0988) (0.0787) (0.162)
Banking crisis 0.355 0.143 0.252 -0.0265
(0.479) (0.282) (0.604) (0.465)
Political stability 0.0339 0.00580 -0.0276 0.0562
(0.278) (0.245) (0.304) (0.338)
Pension funds' benefits, in % of GDP -0.0455 -0.0757 -0.147 -0.0281
(0.116) (0.0894) (0.122) (0.148)
Observations 79 79 79 79
Number of countries 26 26 26 26
Country-FE Y Y Y Y
Year-FE N Y N Y
Hansen test (p-value) 0.988 0.993 0.998 0.999
A-B AR(2) test (p-value) 0.254 0.339 0.398 0.152

Note: Standard errors in parentheses are computed following Windmeijer (2004); A-B AR(2) — Arellano-Bond test for serial
correlation of second order; *** p<0.01, ** p<0.05, * p<0.1.

Source: OECD, IMF WEO, Polity IV Project.
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